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$\mathscr{E}(u,v)=\int\int_{\mathbb{R}^{d}\cross \mathbb{R}^{d}}(u(y)-u(x))(v(y)-v(x))J(x,y)dxdy, \mathscr{F}=\overline{C_{c}(\mathbb{R}^{d})}^{g_{1}^{1/2}}$ (1)
$(u,u)= \mathscr{E}(u,u)+\int_{\mathbb{R}^{d}}u^{2}(x)dx$ $J(x,y)$
$\frac{\kappa_{1}}{|x-y|^{d}\phi(|x-y|)}\leq J(x,y)=J(y,x)\leq\frac{\kappa_{2}}{|x-y|^{d}\phi(|x-y|)} (0<\kappa_{1}\leq\kappa_{2})$ (2)
$\phi(r)=r^{\alpha}\exp(m(r-1)\vee 0) (0<\alpha<2, m\geq 0)$ (3)
$\{X_{t}\}_{t\geq 0}$ (1) (3)
$m=0$ $\{X_{t}\}_{t\geq 0}$ $\alpha$- $m\neq 0$ $\alpha$-
$p(t,x,y)$
$(\mathscr{E},\mathscr{F})$ $\{P_{t}\}_{t\geq 0}$
$P_{t}f(x)= \int_{\mathbb{R}^{d}}p(t,x,y)f(y)dy=\mathbb{E}_{X}$ $f(X_{t})]$ (4)
$(\mathscr{E},\mathscr{F})$ $\mathscr{L}$ $p(t,x,y)$ $\partial u/\partial t=\mathscr{L}u$
$p(t,x,y)$
1.2
$\{X_{t}\}_{t\geq 0}$ $\alpha$- $\alpha$- $p(t,x,y)$ $t$
$x,y\in \mathbb{R}^{d}$ $Z$ .-Q. Chen P. Kim 3
1. (Chen, 2003)
$\{X_{t}\}_{t\geq 0}$ $\alpha$- $p(t,x,y)$
$C_{1}(t^{-\frac{d}{\alpha}} \wedge\frac{t}{|x-y|^{d+\alpha}})\leq p(t,x,y)\leq C_{2}(t^{-\frac{d}{\alpha}}\wedge\frac{t}{|x-y|^{d+\alpha}})$
1855 2013 147-153 147
2. $(Chen, Kim_{p} 2011)$
$\{X_{l}\}_{t\geq 0}$ $\alpha$- $p(t,x,y)$
(1) $0<t\leq 1$ $0<|x-y|\leq 1$
$C_{1}$ $(t^{-}$ $\wedge\frac{t}{|x-y|^{d+\alpha}})\leq p(t,x,y)\leq C_{2}(t^{-\frac{d}{\alpha}}\wedge\frac{t}{|x-y|^{d+\alpha}})$
(2) $1\vee|x-y|\leq t$
$C_{3^{f^{-}2}}^{d} \exp(-\frac{C_{4}|x-y|^{2}}{t})\leq p(t,x,y)\leq C_{5^{f^{-}2}}^{d}\exp(-\frac{C_{6}|x-y|^{2}}{t})$
(3) $1\leq t\leq|x-y|$
$C_{7}^{d}t^{-}z\exp(-C_{8}|x-y|)\leq p(t,x,y)\leq C_{9}^{d}t^{-}z\exp(-C_{10}|x-y|)$
(4) $0<t\leq 1$ $1\leq|x-y|$
$C_{11}t\exp(-C_{12}|x-y|)\leq p(t,x,y)\leq C_{13}t\exp(-C_{14}|x-y|)$
$\{X_{t}\}_{t\geq 0}$ $(\mathscr{E}, \mathscr{F})$ $p(t,x,y)$
$G(x,y)= \int_{0}^{\infty}p(t,x,y)dt$
3. (1) $\{X,\}_{t\geq 0}$ $\alpha$-
$\frac{C_{1}}{|x-y|^{d-\alpha}}\leq G(x,y)\leq\frac{C_{2}}{|x-y|^{d-\alpha}}$ (5)
(2) $\{X_{t}\}_{t\geq 0}$ $\alpha$- $C_{i}$













(2) $\mu\in \mathscr{K}$ ( $\mu\in \mathscr{K}_{\infty}$ ) $\epsilon>0$
$K_{\epsilon}$
$\sup_{x\in \mathbb{R}^{d}}\int_{K_{\epsilon}^{c}}G(x,y)\mu(dy)\leq\epsilon$





$\mathscr{E}^{\mu}$ $\mathscr{L}^{\mu}$ $\partial u/\partial t=\mathscr{L}^{\mu}u$




















6. $\mu\in \mathscr{K}$ $\mathscr{S}_{\infty}$ $\epsilon>0$ $K_{\epsilon}$
$\sup_{x,z\in \mathbb{R}^{d}}\int_{K_{\epsilon}^{c}}\frac{G(x,y)G(y,z)}{G(x,z)}\mu(dy)\leq\epsilon$
$\delta_{\epsilon}$ $\mu(B)<\delta_{\epsilon}$ $B\subset K_{\epsilon}$ $B$
$\sup_{x\rho\in \mathbb{R}^{d}}\int_{B}\frac{G(x,y)G(\gamma,z)}{G(x,z)}\mu(dy)\leq\epsilon.$
$\mathscr{S}_{\infty}\subset \mathscr{K}_{\infty}$ [3]
$\alpha$- $\alpha$- $\mathscr{K}_{\infty}\subset \mathscr{S}_{\infty}$
7. $G(x,y)$
$C_{1}\leq g(r)/g(2r)\leq C_{2} (0<C_{1}\leq C_{2})$ (11)
$(0,\infty)$ $g$
$C_{3}g(|x-y|)\leq G(x,y)\leq C_{4}g(|x-y|) (0<C_{3}\leq C_{4})$ (12)
$\mathscr{K}_{\infty}=\mathscr{S}_{\infty}$
( )
(11) $g(r)$ $G(x,y)$ (12) $C_{0}$
$\frac{G(x,y)G(y,z)}{G(x,z)}\leq C_{0}(G(x,y)+G(y,z))$ (13)
$\mathscr{K}_{\infty}\subset \mathscr{S}_{\infty}$ $\alpha$- $\alpha$- 3
$G(x,y)$ $g(r)=r^{\alpha-d}$ $g(r)=r^{\alpha-d}\vee r^{2-d}$




(i) $x\neq y$ $(x,y)$ $:= \int_{0}^{\infty}p^{\mu}(t,x,y)dt<\infty$ ;










9. $A_{t}^{\mu}$ 8 (iii) $\mu$
(10) 8 $\mu$ $h(x)=E_{x}[\exp(A_{\infty}^{\mu})]$
$C_{1}$ #
$1\leq h(x)\leq C_{1}$ (14)







(1) $\mu\in \mathscr{K}_{\infty}$ $G \mu(x)=\int_{\mathbb{R}^{d}}G(x,y)\mu(dy)$ (15) $G\mu\in \mathscr{F}_{e}$
(2) $\mu$
$h(x)=1+G(h\mu)(x)$ (16)











$L_{t}$ $L^{2}(h^{2}dx)$ $\{\mu_{t}^{h}\}_{t\geq 0}$
$P_{t}^{\mu,h}f(x) := E_{X}[L_{t}f(X_{t})]=\frac{1}{h(x)}\mathbb{E}_{X}[h(X_{t})\exp(A_{t}^{\mu})f(X,)]$ (17)
11. (Chen, Zhang 2002)




$\{P_{t}^{r,h}\}_{t\geq 0}$ $h^{2}(x)dx$ $h(x)^{-1}p^{\mu}(t,x,y)h(y)$ (17)
$h(x)$ (14) $L^{2}(h^{2}dx)=L^{2}(\mathbb{R}^{d})$ (18) $(x,y)=$
$J(x,y)h(x)h(y)$ $L^{2}(\mathbb{R}^{d})$
$\frac{\kappa_{3}}{|x-y|^{d}\phi(|x-y|)}\leq J_{1}(x,y)\leq\frac{\kappa_{4}}{|x-y|^{d}\phi(|x-y|)} (0<\kappa_{3}\leq\kappa_{i})$
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